Acute glomerulonephritis. Patients 1 and 2 showed acute proliferative glomerulonephritis with marked swelling and proliferation of glomerular capillary endothelium. Focal hemorrhage was noted in Bowman's space and within tubules. Patients 3 and 4 revealed a milder degree of glomerular endothelial swelling and proliferation without hemorrhage.
Subacute glomerulonephritis. All patients exhibited diffuse proliferative glomerulonephritis with extensive crescent formation and occasional partially hyalinized glomerular tufts. There were intimal proliferation and thickening of medium sized arterioles. In Patient 6, segmental fibrinoid-necrosis and hemorrhage were found in the media of several arterioles.
Chronic glomerulonephritis. All patients revealed moderate to severe sclerosing glomerulonephritis with partial or complete hyalinization of glomerular tufts, atrophy, and concomitant hypertrophy of tubules and interstitial fibrosis. Glomerular obliteration was of greatest severity in Patients 11, 13, and 14. Patient 11, in addition to stigmata of chronic glomerulonephritis, had multiple medullary cysts involving collecting tubules.
Arterioles uniformly demonstrated medial hypertrophy and intimal proliferation, but vascular necrosis was not observed.
Results
Immunoglobulin localization. Gamma2-and ylmglobulins were demonstrated in glomeruli in all stages of glomerulonephritis (Table II) . These proteins appeared to be deposited in a diffuse membranous fashion throughout the glomerulus (Figure 1 ), and they could be partially eluted by acid buffer. Occasionally, homogeneous foci of fluorescence were noted at the hilus or in partially hyalinized glomerular tufts. Gamma globulin deposition was usually limited to intact, nonhyalinized glomeruli. Patients with acute glomerulonephritis showed a few glomeruli containing Y2-and yimglobulins. In subacute glomerulonephritis glomeruli were stained with greater frequency and intensity than in chronic glomerulonephritis. Staining for ylA-globulin did not reveal a membranous 1665 in a few glomeruli when sections were incubated with antifibrinogen serum.
Membranous and interstitial deposition of fibrinogen in glomeruli ( Figure 4A ) and diffuse localization in some crescents were observed in subacute and chronic glomerulonephritis. Many glomeruli in which fibrinogen could be localized also con- tained Y2-and -yiM-globulins. Partially or almost completely hyalinized glomeruli in advanced glomerulonephritis contained undulating membranous structures brightly stained with antifibrinogen serum and weakly stained by anti-y2-sera ( Figure   4B ). Blood vessels with immunoglobulins and complement deposition showed fibrinogen deposits as well. PTAH and Lendrum stains revealed rare focal fibrin deposits in crescents and glomeruli of subacute and chronic glomerulonephritis. A membranous fibrin distribution was not demonstrable by these stains.
FIG. 2. TUBULAR EPITHELIAL CELLS STAINED BY
Alpha2-macroglobulin and albumin localization. Occasional glomeruli exhibited small interstitial foci of %2-macroglobulin and albumin deposition.
Tubular epithelium was weakly stained, and some tubular casts fluoresced after treatment of sections with the antisera to these proteins ( Figure 5 ).
Discussion
Previous investigations have demonstrated the presence of y-globulin and complement in the renal lesions of acute, subacute, and chronic glomerulonephritis (1-10). In the present study immunoglobulin deposition noted in renal glomeruli and small blood vessels was qualitatively similar to that seen in SLE. Gamma2-and yjM-globulins were localized in glomeruli, whereas ylA-globulin was demonstrable in tubular epithelium. The number of glomeruli stained and the intensity of fluorescence were less than that observed in SLE kidneys. Vascular involvement, although less severe than in SLE, is also a feature of glomerulonephritis (12) .
Deposits of immunoglobulins were usually limited to nonhyalinized glomeruli showing thickening of the mesangium and basement membrane. A recurrent deposition of immunoglobulin and complement affecting fewer glomeruli from patients with subacute and chronic glomerulonephritis may account for the lack of uniform glomerular involvement in contrast to SLE. The development of membranous glomerulonephritis in normal isologous renal transplants from some identical twins (13) (14) . A concomitant abnormality of the coagulation system may contribute to fibrinogen trapping in the glomerulus. Fibrinogen persists in older lesions, as indicated by its presence in partially hyalinized glomerulus, and it may contribute to the glomerulosclerotic process (15) . Demonstration of this protein in SLE (11), toxemia of pregnancy (16) , renal cortical necrosis (17) , periarteritis nodosa (18) , and malignant nephrosclerosis (19, 20) indicates that it is not a unique feature of glomerulonephritis. The failure of histochemical stains to detect the membranous distribution of fibrinogen may be related to the occurrence of urea soluble fibrinogen polymers in the basement membrane (21) .
The striking similarity of the immunoglobulin, complement, and fibrinogen localization in patients with glomerulonephritis and SLE may imply a common immunologic pathogenesis. The selective deposition of two immunoglobulins and complement in renal glomeruli, and the similarity of the glomerular distribution of y-globulin and complement to experimental immunologic renal disease (22, 23) support the hypothesis that antibody is an etiologic factor. Differences in the antigenic moieties of the immune complexes and in the intensity of the antibody response to these antigens may be reflected in the more prolonged course of chronic glomerulonephritis.
Summary
Gamma2-and ylm-globulins in association with complement and fibrinogen have been localized in the glomeruli of kidneys showing acute, subacute, and chronic glomerulonephritis. GammalA-globulin was present in tubular epithelium in the absence of complement. Complement was also fixed to glomeruli in vitro. The similarity of immunological findings in systemic lupus erythematosus and glomerulonephritis implies a common injury induced by antigen-antibody complexes and possibly by fibrinogen.
